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(54) SUSPENSION FOR WHEEL SHOVEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To smoothly vertically move and 
swivel an axle relative to a frame, while absorbing a shock from 
the axle. 

SOLUTION: A pair of brackets 3 is mounted to be separated to 
the front/ rear on right/left side surfaces of a frame 87. A 
protrusion part 2t is provided before/behind a cylinder tube of a 
hydraulic cylinder 2, and this protrusion part 2t is turnably 
inserted to an opening part 3a of the bracket 3. One side (left 
side) of the frame 87, one end of a link 4, and the center of an 
axle 1, the other end of the link 4, are turnably connected 
respectively through pins 93, 94. The frame 87 and the axle 1 
are thus connected by the right/left hydraulic cylinders 2, so as 
to absorb a shock of vertical movement and swiveling from the 
axle 1, and by connecting the frame 87 and the axle 1 by the 
link 4, movement of the axle 1 relative to the frame 87 is 
smoothed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The oil hydraulic cylinder connected with at least one side and the car body of the axle prepared 
before and after the car, respectively, It has the accumulator opened for free passage by the oil sac of this oil 
hydraulic cylinder through the diaphragm. In the suspension of the wheel shovel it was made to demonstrate 
a suspension function with said oil hydraulic cylinder and said accumulator at least at the time of transit The 
suspension of the wheel shovel characterized by having connected said car body and said axle by the link, 
and controlling the amount of displacement of the longitudinal direction of said car body while having 
arranged said oil hydraulic cylinder to the right-and-left side of said car body, respectively. 
[Claim 2] The suspension of the wheel shovel according to claim 1 characterized by making installation 
tolerance of the car cross direction of said link to said car body and said axle at least smaller than the 
installation tolerance of the car cross direction of said oil hydraulic cylinder to said car body and said axle. 
[Claim 3] Said oil hydraulic cylinder is the suspension of the wheel shovel according to claim 1 or 2 
characterized by connecting with said car body through the attaching member of the pair crowded across the 
side face of a cylinder tube rotatable from a car cross direction. 

[Claim 4] Said cylinder tube is the suspension of the wheel shovel according to claim 3 which has a height 
on the side face before and behind a car, respectively, and is characterized by inserting each height in 
opening of said attaching member rotatable. 

[Claim 5] Said attaching member is the suspension of the wheel shovel according to claim 3 or 4 
characterized by positioning and equipping said car body through a dowel pin, respectively. 
[Claim 6] The suspension of a wheel shovel given in any 1 term of claims 1-5 characterized by connecting 
said oil hydraulic cylinder with said car body and said axle so that each axis of the longitudinal direction of 
the oil hydraulic cylinder of said pair may turn to the cross direction outside of said axle. 
[Claim 7] It is the suspension of a wheel shovel given in any 1 term of claims 1-6 which said link consists of 
two or more plate-like part material, and are characterized by these plate-like part material forming a box- 
like closed space. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suspension of the wheel shovel which moves with a 

wheel with a tire. 

[0002] 

[Description of the Prior Art] In recent years, as for the activity car which moves by the tired wheel, a wheel 
shovel etc. is in the inclination of transit[ high-speed ]-izing, and needs to raise more the degree-of-comfort 
nature of the operator at the time of high-speed transit. Therefore, the equipment which established the 
suspension device between the car body and the axle is indicated by JP,62-1 10509,A and JP,7-132723,A, for 
example. 

[0003] According to equipment given in JP,62-1 10509, A, 2 sets of oil hydraulic cylinders are prepared in 
the right-and-left both sides of a car body, and while carrying out pin association of the upper limit of a car 
body and a cylinder tube, and the lower limit of the beam and cylinder rod which were installed on the axle, 
respectively, the slot of the vertical direction is prepared in the center section of the car body, and the central 
upper part of a beam and the center of a car body are combined by the pin inserted in the slot. And while 
opening the bottom room of an oil hydraulic cylinder on either side for free passage through a diaphragm, it 
connects with an accumulator through a pressure regulating valve, and the duct between a pressure 
regulating valve and an accumulator is connected to a hydraulic pump through the check valve which 
permits the flow by the side of an accumulator. When an impact with a big wheel is got by this at the time of 
transit, a car body moves up and down by contraction of an oil hydraulic cylinder, but since a pressure 
regulating valve is opened for traffic and the oil hydraulic cylinder leads to the accumulator, a load declines. 
When the wheel of the method of Uichi Hidari is shocked, the pressure oil from one oil hydraulic cylinder 
flows into the oil hydraulic cylinder of another side, and a car body is rocked. 

[0004] Moreover, according to equipment given in JP,7-132723,A, while carrying out pin association of the 
upper limit of the center of a car body, and the cylinder tube of 1 set of oil hydraulic cylinders, and the 
center of an axle and the lower limit of a cylinder rod, respectively, the center of an axle and one of right 
and left of a car body is combined by the link. And the bottom room of an oil hydraulic cylinder is 
connected to an accumulator through a diaphragm. When an impact with a big wheel is got by this at the 
time of transit, a car body moves up and down by contraction of an oil hydraulic cylinder, but since the oil 
hydraulic cylinder leads to the accumulator, a load decreases it. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in equipment given 
[ above-mentioned ] in JP,62-1 10509,A. That is, in the time of excavation work and braking of transit etc., 
since it has composition which connects a car body and an axle by the pin, when the load of a cross direction 
acts on a car body and an axle, the load will be received and it is necessary to use the thick large-sized pin of 
the diameter of a pin in consideration of the reinforcement of a pin by the pin. Moreover, since it has the 
composition that a pin restricts the migration to the car body of an axle, a pin will slide in the vertical 
direction with vertical movement of an axle, and wear of the sliding section will be promoted. 
Consequently, the backlash of a pin and a slot becomes large and it becomes difficult for not only the 
vertical direction but a longitudinal direction to be added, and for the variation rate to the car body of an 
axle to perform a smooth impact absorption. Furthermore, since the oil hydraulic cylinder used is a single 
acting type only by the side of contraction and an impact is unabsorbable in oil pressure at the time of 
expanding, an impact acts on a structural member. 

[0006] Moreover, since equipment given [ above-mentioned ] in JP,7-132723,A has connected the axle with 
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the car body by a central oil hydraulic cylinder and a central link, it does not have the limit to rocking of a 
car body, and cannot absorb the shock to rocking. Thus, with equipment given [ above-mentioned ] in an 
official report, it can move up and down, a frame cannot be made to rock smoothly, absorbing the impact 
from an axle, and it cannot be said that it is practical. 

[0007] The purpose of this invention solves the trouble mentioned above, and is to offer the suspension of a 

practical wheel shovel. 

[0008] 

[Means for Solving the Problem] It explains with reference to drawin g 1 -5 which show the gestalt of 1 
operation. 

(1) Invention of claim 1 has the oil hydraulic cylinder 2 connected with at least one side and the car body 87 
of the axle 1 prepared before and after the car, respectively, and oil sac 2b of this oil hydraulic cylinder and 
the accumulator 7 which extracted to 2c and was opened for free passage through 5a, 5b, and 6a, and is 
applied to the suspension of the wheel shovel it was made to demonstrate a suspension function with an oil 
hydraulic cylinder 2 and an accumulator 7 at least at the time of transit. And while arranging an oil hydraulic 
cylinder 2 to the right-and-left side of a car body 87, respectively, the purpose mentioned above by having 
connected the car body 87 and the axle 1 by the link 4, and having controlled the amount of displacement of 
the longitudinal direction of a car body 87 is attained. 

(2) Invention of claim 2 makes installation tolerance of the car cross direction of a link 4 to a car body 87 
and an axle 1 at least smaller than the installation tolerance of the car cross direction of an oil hydraulic 
cylinder 2 to a car body 87 and an axle 1 . 

(3) Invention of claim 3 is connected with a car body 87 through the attaching member 3 of a pair with 
which an oil hydraulic cylinder 2 is crowded across the side face of a cylinder tube rotatable from a car cross 
direction. 

(4) As for invention of claim 4, a cylinder tube has 2t of heights on the side face before and behind a car, 
respectively, and 2t of each height is inserted in opening 3 a of an attaching member 3 rotatable. 

(5) An attaching member 3 positions invention of claim 5 into a car body 87 through a dowel pin 52, 
respectively, and it is equipped. 

(6) Invention of claim 6 connects an oil hydraulic cylinder 2 with a car body 87 and an axle 1 so that each 
axis 2L of the longitudinal direction of the oil hydraulic cylinder 2 of a pair may turn to the cross direction 
outside of an axle 1 . 

(7) Invention of claim 7 consists of plate-like part material 4a-4f of plurality [ link / 4 ], and these plate-like 
part material 4a-4f forms a box-like closed space. 

[0009] In addition, although drawing of the gestalt of implementation of invention was used by the term of 
above-mentioned The means for solving a technical problem explaining the configuration of this invention 
in order to make this invention intelligible, thereby, this invention is not limited to the gestalt of operation. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the side elevation (part sectional view) of the wheel shovel with which 
this invention is applied. As shown in drawing 1 R> 1, a wheel shovel has a base carrier 81 and the 
revolving super-structure 83 connected with the upper part of a base carrier 81 possible [ revolution ] 
through the slewing gear 82. The working-level month equipment 84 (it is hereafter called the attachment) 
and driver's cabin 85 which become a revolving super-structure 83 from boom 84A, arm 84B, and bucket 
84C are prepared, and when an operator gets into [ the inlet port of a driver's cabin 85 ], in case it gets off in 
a discharge location (A location), the gate locking lever 86 operated in a lock location (B location), 
respectively is formed in it. The chassis frame 87 (it is hereafter called a frame), and the hydraulic motor 88, 
the transmission 89, the driveshaft 90 and tire 91 for transit are prepared in a base carrier 81, and the driving 
force from a driveshaft 90 is transmitted to a tire 91 through an axle 1 and 1'. In addition, the frame 87 has 
base 87a every bucket at the foremost part. With the gestalt of this operation, axle V on the backside is 
directly fixed to a frame 87, and the axle 1 by the side of before is connected with a frame 87 through the 
following suspension devices. 

[001 1] Drawing 2 is the front view (view A Fig. of drawing 1 ) of the wheel shovel with which this 
invention is applied, drawing 3 is the view A Fig. (drawing seen from the side face) of drawing 2 , and 
drawing 4 is the view B Fig. (drawing seen from the base) of drawing 2 . In addition, drawing 2 -4 show the 
condition at the time of a car-body halt (initial state), and a two-dot chain line shows a frame 87 and an axle 
1 in these drawings. Drawing 2 R> As shown in 2 and 3, the bracket 3 of the pair estranged and arranged 
forward and backward is concluded by the left and right laterals of a frame 87 with the bolt 51 , respectively. 
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Circular opening 3a is prepared in the upper part of each bracket 3. 2t of heights prepared in the up side face 
of the cylinder tube of an oil hydraulic cylinder 2 forward and backward is inserted in this opening 3 a, and a 
cylinder tube is supported by this free [ rotation ]. The installation location to a frame 87 is determined by 
the dowel pin 52, and each bracket 3 can prevent per piece of 2t of heights of the oil hydraulic cylinder 2 in 
opening 3 a of a bracket 3 by this. In addition, the method which pinches an oil hydraulic cylinder 2 with the 
bracket 3 of a pair in this way is called a trunnion type. The tip of piston rod 2a is connected with the axle 1 
rotatable through the pin 92. In this case, in an initial state, as for an oil hydraulic cylinder 2, axis 2L of the 

011 hydraulic cylinder 2 of a Uichi Hidari pair is attached for the shape of Ha's typeface, i.e., the tip of piston 
rod 2a, so that a cross direction outside may be turned to. 

[0012] As shown in drawing 2 and 4, one side (drawing left-hand side) of the right-and-left edge of a frame 
87 and the center section (on center line 1L) of the axle 1 are connected by the link 4. Primary plate 4a 
which estranged the link 4 forward and backward and has been arranged, and back-up-plate 4b welded to the 
lateral surface by the side of the axle of the primary plate 4a, respectively, It consists of pipe 4f welded to 
the end face by the side of the side plates 4c-4e of three sheets with which both ends were welded to the 
medial surface of primary plate 4a, and the car-body frame 87 of primary plate 4a, and a box-like closed 
space is formed by side plates 4c-4e and pipe 4f. Only the axial length dark room 87b and whose backplate 
87b are pipe 4f is estranged by the frame 87, and it is prepared in it, respectively, and is connected rotatable 
through the pin 93 by inserting pipe 4f between them and inserting in a pin 93 order plate 87b and pipe 4f. 
On the other hand, on an axle 1, attaching member la of a link 4 is prepared, and primary plate 4a is 
arranged so that it may be inserted. Attaching member la and primary plate 4a are connected rotatable 
through the pin 94. 

[0013] Thus, by carrying out pin association of a frame 87, a link 4, and an axle 1 and a link 4, respectively, 
as shown in drawing 2 , a link 4 is rotated like an arrow head by using a pin 93 as the supporting point, and 
an axle 1 mainly moves up and down to a frame 87 within the limits of telescopic motion of piston rod 2a. 
Moreover, by the case, a pin 94 is used as the supporting point within the limits of telescopic motion of 
piston rod 2a, and an axle 1 rocks. In this case, the installation tolerance of a link 4 is set up as severely as 
possible so that the fit tolerance (clearance in the fitting section L2 of drawing 4 ) between the fit tolerance 
between pipe 4f axial length and spacing of dark room 87b of the pair of a frame 87 and backplate 87b 
(clearance in the fitting section LI of drawing 4 ) and spacing of primary plate 4a of a pair, and the axial 
length of attaching member la of an axle 1 may become smaller than the backlash of the installation section 
of an oil hydraulic cylinder 2. The load of the cross direction of the car body from a frame 87 is transmitted 
to an axle 1 not through the oil hydraulic cylinder 2 but through the link 4 by this. 

[0014] Drawing 5 is the oil pressure circuit diagram showing the configuration of the suspension concerning 
the gestalt of this operation. In addition to the suspension function at the time of transit, the suspension 
concerning the gestalt of this operation has the car height adjustment function and the suspension lock 
function. As shown in drawing 5 , the accumulator 7 is connected to the Maine hydraulic power unit 1 3 
through the directional selecting valve 8, the center joint 11, and the oil pressure pilot operated directional 
control valve 12. As for a directional selecting valve, the location is switched by the manual operation of the 
change-over lever in which the frame was prepared caudad. Pilot port 12a of the oil pressure pilot operated 
directional control valve 12 is connected to the pilot hydraulic power unit 16 through the solenoid operated 
directional control valve 14 and the lock valve 15. If the location is switched by actuation of the gate locking 
lever 86 prepared in the driver's cabin 85 and the gate locking lever 86 is operated by it in a discharge 
location, if a lock valve 1 5 is operated by location (b) in a lock location, it will be switched to it by location 
(b). If the solenoid 14a is excited by the electrical signal I mentioned later, a solenoid operated directional 
control valve 14 will be switched to it by location (b), respectively, if solenoid 14a is demagnetized by 
location (b). 

[0015] If both a lock valve 15 and the solenoid operated directional control valve 14 are switched to location 
(b), the pilot pressure from the pilot hydraulic power unit 16 will be supplied to pilot port 12a of the oil 
pressure pilot operated directional control valve 12, and the oil pressure pilot operated directional control 
valve 12 will be switched to location (b). The pressure oil from the Maine hydraulic power unit 13 is 
supplied to a directional selecting valve 8 by this, and the adjustment which makes a car height high is 
attained by it. Moreover, if at least one side of a lock valve 1 5 and a solenoid operated directional control 
valve 14 is switched to location (b), pilot port 12a of the oil pressure pilot operated directional control valve 

12 will be opened for free passage by the tank, and the oil pressure pilot operated directional control valve 
12 will be switched to location (b). This is open for free passage with a tank, and the adjustment of a 
directional selecting valve 8 which the adjustment which makes a car height high is forbidden and makes a 
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car height low is attained by it. 

[0016] Drawing 5a of area A2 was prepared in the duct 5 where drawing 6a of area Al opens the cylinder 
block 3 of a pair for free passage in the duct 6 connected to an accumulator 7, respectively, respectively, and 
the relation of A1>A2 is materialized at least in these drawing 5a and 6a. Therefore, if a cylinder 2 contracts 
and a high-pressure oil is supplied in a duct 5, the pressure oil will extract and will be accumulated to an 
accumulator 7 through 5a and 6a, and the pressure-accumulating pressure oil will be supplied to each 
cylinder 2 so that a car body may be returned to a center valve position. In this case, an accumulator 7 
functions as a spring which mainly absorbs vibration, and the drawing 5a and 6a as a resistor functions as a 
damper which mainly decreases vibration. The property of these springs and dampers is determined by the 
gas pressure enclosed with the accumulator 7, and the area of Diaphragms 5a and 6a. 
[0017] A duct 5 branches in two hands within a cylinder block 3, one side is connected to bottom room 2b 
of a cylinder 2 through a pilot check valve 17, and another side is connected to rod room 2c of a cylinder 2 
through drawing 5b of area A3 (<A1), and a pilot check valve 17. The pilot port of a pilot check valve 17 is 
connected to the pilot hydraulic power unit 16 through the solenoid operated directional control valve 18, 
and the drive of a pilot check valve 17 is controlled by change-over of a solenoid operated directional 
control valve 18. If the solenoid 18a is excited by the electrical signal I mentioned later, a solenoid operated 
directional control valve 18 will be switched to it by location (b), respectively, if solenoid 18a is 
demagnetized by location (b). 

[0018] If a solenoid operated directional control valve 18 is switched to location (b), the pressure oil from 
the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot check valve 17. By this, a pilot 
check valve 17 functions as a mere open valve, and becomes movable [ oil sac 2b of each cylinder 2, and the 
pressure oil from 2c ] (unlocking condition). In addition, at this time, the flow of the pressure oil of bottom 
room 2b and rod room 2c is extracted, and is regulated by 5b, namely, diaphragm 5b functions as a damper 
which mainly decreases vibration. If a solenoid operated directional control valve 1 8 is switched to location 
(**), supply of the pressure oil from the pilot hydraulic power unit 16 stops, a pilot check valve 17 will 
function as a usual check valve, and oil sac 2b of each cylinder 2 and migration of the pressure oil from 2c 
will be forbidden by this (lock condition). 

[0019] Drawing 6 is the electrical diagram of the car height adjusting device concerning the gestalt of the 1st 
operation. The brake switch 21 with which an electrical circuit is switched to transfer switch 2 IT, P contact 
2 IP, and W contact 21 W corresponding to each mode of transit, parking, and an activity as shown in 
drawing 6 , The car height adjustment switch 22 which orders it car height adjustment by actuation from a 
driver's cabin 85, A power source 23 and relays 24, 25, and 26 constitute a relay circuit. Supply of the 
electrical signal I to the solenoids 14a and 18a of solenoid operated directional control valves 14 and 18, the 
solenoid 27 for parking-brake discharge, and the solenoid 28 for activity brake actuation is controlled by this 
relay circuit, respectively. 

[0020] If drawing 6 is explained in full detail, 21s of contact commons of the brake switch 21 is connected 
to a power source 23 at the solenoid 28 of the for coil 26c of relay 26, and for activity brake actuation in W 
contact 21 W at the solenoid 27 of the for a-contact 24a of relay 24, coil 25c of relay 25, and for parking- 
brake discharge in transfer switch 2 IT, respectively, and P contact 21P are opened wide. If the brake switch 
21 is switched to the W contact 21 W side, while the solenoid 28 for activity brake actuation will be excited 
and an activity brake will operate, the solenoid 27 for parking-brake discharge is demagnetized, and a 
parking brake operates. If the brake switch 21 is switched to the P contact 21P side, the solenoid 27 for 
parking-brake discharge will be demagnetized, and a parking brake will operate. In addition, an activity 
brake and a parking brake are well-known things, and the illustration is omitted. 

[0021] B-contact 24b of relay 24 is connected to a-contact 26a of relay 26, 26s of contact commons of relay 
26 is connected to a power source 23 for solenoid 1 8a of a solenoid operated directional control valve 1 8 at 
24s of contact commons of relay 24, respectively, and b-contact 26b of relay 26 is opened wide. Moreover, 
the car height adjustment switch 22 is connected to a-contact 25a of relay 25, 25s of contact commons of 
relay 25 is connected to a power source 23 for solenoid 14a of a solenoid operated directional control valve 
14 at the car height adjustment switch 22, respectively, and b-contact 25b of relay 25 is opened wide. 
Therefore, if the brake switch 21 is switched to the P contact 2 IP or W contact 21 W side, relay 25 will be 
switched to the a-contact 25a side, if the car height adjustment switch 22 is turned on in this condition, it 
will connect with a power source 23 and solenoid 14a of a solenoid operated directional control valve 14 
will be excited. Moreover, if the brake switch 21 is switched to the P contact 2 IP side and the car height 
adjustment switch 22 is turned on, relay 24 and relay 26 are switched to the b-contact 24b and a-contact 26a 
side, respectively, it will connect with a power source 23 and solenoid 18a of a solenoid operated directional 
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control valve 1 8 will be excited. That is, by carrying out ON actuation of the car height adjustment switch 
22 in parking mode, a pilot check valve 17 will be in an open condition, and if other car height adjustment 
conditions are satisfied, car height adjustment will be attained by actuation of a directional selecting valve 8. 
Furthermore, if the brake switch 21 is switched to the transfer switch 2 IT side, relay 24 is switched to the a- 
contact 24a side, it will connect with a power source 23 and solenoid 18a of a solenoid operated directional 
control valve 1 8 will be excited. Thereby, at the time of transit, a pilot check valve 1 7 is opened wide and 
can use an oil hydraulic cylinder 2 as a suspension. 

[0022] Then, actuation of the suspension concerning the gestalt of this operation is explained more 
concretely. 

(1) In transit mode transit mode, as shown in drawing 6 , the brake switch 21 is switched to the transfer 
switch 2 IT side. While the solenoid 28 for activity brake actuation is demagnetized by this and an activity 
brake is taken off, the solenoid 27 for parking-brake discharge is excited, and a parking brake is canceled. 
Moreover, coil 25c of relay 25 energizes, relay 25 is switched to the b-contact 25b side, the circuit to 
solenoid 14a of a solenoid operated directional control valve 14 is cut by this, solenoid 14a is demagnetized, 
and a solenoid operated directional control valve 14 serves as location (b) by it. Furthermore, by cutting the 
circuit to coil 26c of relay 26, while relay 26 is switched to the a-contact 26a side, the circuit to coil 24c of 
relay 24 is cut, relay 24 is switched to the a-contact 24a side, solenoid 1 8a is excited, and a solenoid 
operated directional control valve 18 serves as location (b). In addition, demagnetization of solenoid 14a in 
transit mode and excitation of solenoid 1 8a are unrelated to actuation of the car height adjustment switch 22. 

[0023] In the hydraulic circuit of drawing 5 , if solenoid 14a is demagnetized as mentioned above, a 
solenoid operated directional control valve 14 will be switched to location (b), and pilot port 12a of the oil 
pressure pilot operated directional control valve 12 will be opened for free passage by the tank. The oil 
pressure pilot operated directional control valve 12 is switched to location (b) by this, and the P port of a 
directional selecting valve 8 is opened for free passage by the tank by it. Moreover, if solenoid 18a is 
excited as mentioned above, a solenoid operated directional control valve 1 8 will be switched to location 
(b), and the pressure oil from the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot 
check valve 17. A pilot check valve 17 ftmctions as a mere open valve, it becomes movable [ the pressure 
oil between bottom room 2b of each cylinder 2, rod room 2c, and an accumulator 7 ], and a suspension 
function is demonstrated by this. In addition, in transit mode, the directional selecting valve 8 is switched to 
the center valve position, since change-over lever 8a is prepared in the lower part of a frame 87, change-over 
lever 8a is not operated during transit, and the outflow of the pressure oil from a directional selecting valve 8 
is prevented. That is, a car height does not fall by the operation mistake at the time of transit. 
[0024] In such transit mode, if vibration of a high cycle is inputted into piston rod 2a through a tire 91 and 
an axle 1 with the irregularity of a road surface at the time of high-speed transit of an activity car After 
extracting, moving to an accumulator 7 through 5a and 6a and accumulating pressure to an accumulator 7, a 
part of pressure oil (dynamic pressure oil) from the cylinder 2 (cylinder of the contracted one) of the high- 
tension side is supplied to each cylinder 2 so that a car body may be returned to a center valve position. At 
this time, an accumulator 7 functions as a spring which absorbs vibration of piston rod 2a, and serves as 
such a hard suspension that the gas pressure of an accumulator 7 is high. Moreover, Diaphragms 5a, 5b, and 
6a function as a damper which regulates transfer of vibration, a cylinder 2 stops being able to stroke them 
easily and attenuation nature increases them, so that a diaphragm is small. Even if it is the case where the 
axle 1 moved up and down or rocked to the frame 87, and a tire 91 receives external force from a road 
surface during transit by telescopic motion of the cylinder 2 accompanied by migration of such a pressure 
oil, it prevents that the external force is directly transmitted to a frame 87. 

[0025] Moreover, if vibration of a low cycle is inputted into piston rod 2a with the irregularity of a road 
surface at the time of low-speed transit of an activity car, a pressure oil (static pressure oil) will be supplied 
to the cylinder 2 of the low-tension side from the cylinder 2 of the high-tension side, and the pressure of 
each cylinder 2 will become equal. By this, even if irregularity is in a road surface, the ground pressure of a 
tire 91 can be held equally, and the stability of an activity car can be raised. On the other hand, the pressure 
of each cylinder 2 becomes equal at the time of a halt of an activity car, the flow of a pressure oil stops, and 
a cylinder 2 stands it still in the location where the gravity W from an attachment 84 and the force F of 
acting on piston 2p in a cylinder 2 were balanced (W=F). In addition, the force F of acting on piston 2p in 
this case will become F=Px (S1-S2), if the pressure in S2 and a cylinder 2 is set [ the projected net area of 
piston 2p by the side of the bottom room 2 ] to P for the projected net area of piston 2p by the side of SI and 
rod room 2c. 
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[0026] Here, an example of the variation rate of a frame 87 to an axle 1 is explained. In an initial state, as 
shown in drawing 2 , the amount of contraction of an oil hydraulic cylinder 2 is set so that center line 87L of 
a frame 87 and center line 1L of an axle 1 may be in agreement. If a wheel on either side is shocked by 
coincidence and an oil hydraulic cylinder 2 contracts, as shown in drawing 7 (a), a pin 93 is used as the 
supporting point, a link 4 will be rotated and center line 87L of a frame 87 will shift on the left of center line 
1L of an axle 1. Conversely, if an oil hydraulic cylinder 2 develops, as shown in drawing 7 (b), center line 
87L of a frame 87 will shift on the right of center line 1L of an axle 1 . Thus, since it is attached [ when 
center line 87L of a frame 87 and center line 1L of an axle 1 shift ] so that, as for an oil hydraulic cylinder 2, 
the axis 2L may become the shape of Ha's typeface by the initial state as shown in drawing 2 although the 
side face and oil hydraulic cylinder 2 of a frame 87 approach, interference with the side face of a frame 87 
and an oil hydraulic cylinder 2 is prevented. 

[0027] (2) In parking mode parking mode, as shown in drawing 6 , the brake switch 21 is switched to the P 
contact 21P side. Both the solenoid 27 for parking-brake discharge and the solenoid 28 for activity brake 
actuation are demagnetized, a parking brake operates, and an activity brake is taken off by this. Here, if the 
car height adjustment switch 22 is turned off (open), while solenoid 14a of a solenoid operated directional 
control valve 14 will be demagnetized, the circuit to coil 24c of relay 24 is cut, relay 24 is switched to the a- 
contact 24a side, and solenoid 18a of a solenoid operated directional control valve 18 is demagnetized. 
[0028] If Solenoids 14a and 18a are demagnetized as shown in drawing 5 , both the solenoid operated 
directional control valves 14 and 18 will be switched to location (b). While the oil pressure pilot operated 
directional control valve 12 is switched to location (b) and the P port of a directional control valve 8 is 
opened for free passage with a tank, supply of a pressure oil in the pilot port of a pilot check valve 1 7 stops, 
a pilot check valve 17 turns into a check valve, and oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden by this. 

[0029] Although the class of attachment 84 to be used can adjust a car height in a desired height location 
with the gestalt of this operation, this adjustment is performed in parking mode. Since the brake switch 21 is 
switched to the P contact 2 IP side in parking mode as shown in drawing 6 , the coils 25c and 26c of relays 
25 and 26 are not energized, but relays 25 and 26 are switched to the a-contact25a and 26a side, 
respectively. Here, if it is going to perform car height adjustment and the car height adjustment switch 22 is 
turned on (close), while solenoid 14a of a solenoid operated directional control valve 14 will be excited, coil 
24c of relay 24 energizes, relay 24 is switched to the b-contact 24b side, and solenoid 18a of a solenoid 
operated directional control valve 1 8 is excited. 

[0030] If Solenoids 14a and 18a are excited as shown in drawing 5 , both the solenoid operated directional 
control valves 14 and 18 will be switched to location (b). Moreover, in performing car height adjustment, it 
carries out lock actuation of the gate locking lever 86, and a lock valve 15 is switched to location (b). The 
pressure oil from the pilot hydraulic power unit 16 is supplied to pilot port 12a of the oil pressure pilot 
operated directional control valve 12, while the oil pressure pilot operated directional control valve 12 is 
switched to location (b) by this, the pressure oil from the pilot hydraulic power unit 16 is supplied to the 
pilot port of a pilot check valve 17 by it, and a pilot check valve 17 is made an open valve. 
[0031] Here, in expanding a cylinder 2, change-over lever 8a is operated and it switches a directional 
selecting valve 8 to location (b). Then, the pressure oil from the Maine hydraulic power unit 1 3 is supplied 
to oil sac 2b of each cylinder 2, and 2c through a directional selecting valve 8, respectively, the force F 
(force of the elongation direction) of acting on piston 2p by this becomes large, a cylinder 2 is elongated and 
a car height becomes high. Moreover, in shrinking a cylinder 2, change-over lever 8a is operated and it 
switches a directional selecting valve 8 to a location (Ha). Then, oil sac 2b of each cylinder 2 and the 
pressure oil from 2c are discharged by the tank through the tank directional selecting valve 8, the force F of 
acting on piston 2p by this becomes small, a cylinder 2 contracts and a car height becomes low. Thus, if a 
car height is adjusted and a car height reaches a predetermined value, change-over lever 8a will be operated 
and a directional selecting valve 8 will be switched to location (b). 

[0032] (3) In activity mode activity mode, the brake switch 21 is switched to the W contact 21 W side. The 
solenoid 28 for activity brake actuation is excited by this, the solenoid 27 for parking-brake discharge is 
demagnetized, and both an activity brake and a parking brake operate by it. Moreover, while coil 25c of 
relay 25 does not energize but relay 25 is switched to the a-contact 25a side, the coil of relay 26 energizes 
and relay 26 is switched to the b-contact 26b side. Therefore, ON actuation of the car height adjustment 
switch 22 is carried out accidentally, even if coil 24c of relay 24 energizes, solenoid 1 8a of a solenoid 
operated directional control valve 1 8 is not excited, but a solenoid operated directional control valve 1 8 is 
switched to location (b), and a pilot check valve 17 functions as a check valve. If ON actuation of the car 
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height adjustment switch 22 is carried out accidentally, solenoid 14a of a solenoid operated directional 
control valve 14 will be excited, a solenoid operated directional control valve 14 will be switched to location 
(b), but since lock actuation of the gate locking lever 86 is carried out in activity mode, a lock valve 15 is 
switched to location (b), a pressure oil is not supplied to the oil pressure pilot wave's 12 pilot port 12a, but 
the P port of a directional selecting valve 8 is opened for free passage by the tank. Thus, oil sac 2b of each 
cylinder 2 and migration of the pressure oil from 2c are forbidden by a pilot check valve 17 functioning as a 
check valve, and the P port of directional-selecting-valve 8a being opened for free passage with a tank. 
Consequently, even if it operates change-over lever 8a, a car height does not change. 
[0033] In activity mode, since a pilot valve is supplied through a lock valve 1 5, if it is going to drive an 
attachment 84, for example and a non-illustrated control lever is operated, the pilot pressure oil proportional 
to the control input of a control lever will be led to a pilot type control valve, a control valve will be 
operated, and the activity of digging etc. of the pressure oil from the pilot hydraulic power unit 1 6 will be 
attained by this. Since oil sac 2b of each cylinder 2 and migration of the pressure oil from 2c are forbidden 
at this time, a cylinder 2 can work by being stabilized in the state of a suspension lock, without not being 
stroked but the reaction force (digging reaction force) by digging being absorbed by the accumulator 7. 
Moreover, since the installation tolerance (clearance between cross directions) of the cross direction of a 
link 4 was set up smaller than the installation tolerance (backlash of a cross direction) of the cross direction 
of an oil hydraulic cylinder 2, the load of the cross direction from an attachment 84 is transmitted to a link 4, 
and the load of a cross direction does not act on an oil hydraulic cylinder 2. Consequently, an oil hydraulic 
cylinder 2 is protected. In this case, since the link 4 was made into the box configuration and the outside of 
primary plate 4a was further equipped with back-up-plate 4b, the flexural rigidity and torsional rigidity of a 
link 4 become high, and can also bear a digging load enough. 

[0034] Thus, since the frame 87 and the axle 1 were connected with the oil hydraulic cylinder 2 of a right- 
and-left pair by one link 4 according to the gestalt of this operation, the impact from the axle 1 at the time of 
transit can be absorbed, and an axle 1 can be smoothly moved up and down and rocked to a frame 87. 
Moreover, since rod room 2c of an oil hydraulic cylinder 2 and bottom room 2b were extracted and it was 
open for free passage to the accumulator 7 through 5 a, 5b, and 6a, the shock at the time of telescopic motion 
of an oil hydraulic cylinder 2 is effectively absorbable. 

[0035] Furthermore, since the oil hydraulic cylinder 2 was supported by the trunnion type, the overall length 
(TL of drawing 3 ) of a cylinder tube can be shortened, consequently the surplus tooth space as a load place 
can be secured between a cylinder tube and a revolving superstructure 83. Moreover, since 2t of heights was 
prepared in the cylinder tube and the bracket 3 was connected with the oil hydraulic cylinder 2 through 2t of 
the height, as shown, for example in drawing 8 , a pin 53 can be inserted in 2t of heights of a cylinder tube, 
and width of face WL of a cross direction can be shortened compared with the type which connects a 
bracket 3 with an oil hydraulic cylinder 2 through the pin 53 (WL<WL'). Furthermore, since the bracket 3 
was positioned with the dowel pin 52, per piece of 2t of heights of the cylinder 2 in opening 3 a of a bracket 
3 can be prevented. Since axis 2L of an oil hydraulic cylinder 2 was made into the shape of Ha's typeface, 
interference with the cylinder 2 and frame 87 at the time of telescopic motion of a cylinder 2 can be 
m prevented further again. 

[0036] In correspondence with the gestalt of the above operation, and a claim, a bracket 3 constitutes an 

attaching member. 

[0037] 

[Effect of the Invention] As explained to the detail above, this invention does the following effectiveness so. 

(1) Since the axle was connected with the car body by the link while according to invention of claim 1 
having arranged the oil hydraulic cylinder to the right-and-left side of a car body, respectively and 
connecting the axle with a car body, the impact from the axle at the time of transit can be absorbed, and an 
axle can be smoothly moved up and down and rocked to a car body. 

(2) According to invention of claim 2, since installation tolerance of the car cross direction of a link was 
made at least smaller than the installation tolerance of the car cross direction of an oil hydraulic cylinder, it 
will act on a link, the load, for example, the digging load etc., of a car cross direction etc., and an oil 
hydraulic cylinder is protected. 

(3) According to invention of claim 3, since the side face of the cylinder tube of an oil hydraulic cylinder 
was pinched rotatable through the attaching member, the overall length of a cylinder tube can be shortened 
and the surplus tooth space as a load place can be secured between a cylinder tube and a revolving 
superstructure. 
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(4) Since according to invention of claim 4 the height was prepared in the side face of a cylinder tube and 
the height was inserted in opening of an attaching member rotatable, width of face between the attaching 
members in a car cross direction can be shortened. 

(5) Since the car body was positioned and equipped with the attaching member through the dowel pin 
according to invention of claim 5, the attaching member of a pair will be arranged with a sufficient 
precision, and can prevent per [ in a connection with an oil hydraulic cylinder ] piece. 

(6) Since according to invention of claim 6 the oil hydraulic cylinder was installed so that the axis of the 
longitudinal direction of an oil hydraulic cylinder might turn to the cross direction outside of an axle, 
interference with the oil hydraulic cylinder and car body at the time of telescopic motion of an oil hydraulic 
cylinder can be prevented. 

(7) According to invention of claim 7, since the link was made into the box configuration, the flexural 
rigidity and torsional rigidity of a link become high, and a digging load can also be borne enough. 

[Translation done.] 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1} 




[Drawing 2] 



3Q , 2 ) 3 9387b 87 



2t 3a 




1 
J 



£ "*- 



[Drawing 3] 



http://www4.ipdl .ncipi .go jp/cgi-bin/tran_web_cgi_ejj e 



3/27/2006 



JP,2000-233620,A [DRAWINGS] 



[B9 31 




m + ► » 



[Drawing 4] 




[Drawing 5] 



http ://www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_cgiej j e 



JP,2000-233620,A [DRAWINGS] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2000-233620,A [DRAWINGS] 



Page 4 of 4 



m 7] 




91 



91 



91 

[Drawing 8] 
m si 




91 



WL' 




TL 



[Translation done.] 



http : //www4 . ipdl . ncipi . go . j p/cgi -b in/tr an_web_cgi_ej j e 



3/27/2006 



(i9)B*BH*fiFJt (jp) < 12 > & H # I^F ^ ^ (a) mimmwAmmn 

#^2000 -233620 
(P2000 - 233620A) 
(43)&H B ¥J£12*P 8 M 29 B (2000. 8. 29) 



(51)IntCl. 7 




F I 


7-Y>T(##) 


B 6 0 G 9/02 




B6 0G 


9/02 3 D 0 0 1 


E 0 2 F 9/02 




E0 2F 


9/02 Z 








mim&vn ol ii M) 


(21)fflH#^ 


1-36049 




000005522 






















(72)3891* 










3?«t»±ltrWiCBI650»«J B&!»«#c 














(72)|fc9Nf 
























(74)«SA 


100084412 








*PS!± 










(54) is&wozm 









(57) [gtfj] 

7 b-A 8 7 0fc&«Cf>tflBC$£fg LT 

t*75fry h3©B8P»3 atc|ali!inr*k:»ii-r«o 
7U-A8 7<9Jt<IJ (feffllJ) £'JV*4 0-tfi, 

ts&xS7*7sfr i y 4 o«%fnfne 

>9 3, 9 4*ftLTB»i»ra&Cii*S-rSo COiSfc 
7I/-A8 7fc7*X;Ul£;fc5©faJEES'l>y^2T-ji 

®l&£ft, 7U-A8 7i:7^X;H^Uy^4TjllS 
•f3ci:T\ 7WA8 7{c*f-f57*x;H<E>iSt«: 




1 

ife-^tifttfnf nijg?nftiifiE>"j 

CODES' >; >^©}SgKiBM*fl'LTSiiiSn;fc7* 
aiU-^i:^L> < 1 6 j£fir HSte MfBiSE ~> U 
>^fcfiME7*aAl/-*fc<fc9tfX^VS/3yJM&& 

[IS** 2 ] '>& < t fe fift8B$tt& <t tffuf E7 5X)\> 

m&mttis «k a buib7 * x;i/fc^-r § mmi±^ y y? 
~>3 y D 

rat** 4 ] huisv' y y^^-^mmmmmm 

*3£i3fg©*^-;I^3^/l'©+>-x^>'S/3 y 0 
[lit** 5] HulB^t)#ltgWtt> 7«y^t;>*^L 

mttzmim. 3 £fct± 4 fclBSO^f -;U->3^;l/co 30 
•9-X^>i/3> 0 

[If** 6 ] HliE-ttflDWlES' U >^Oft#77 
«l^HulE7^x;L/©mi|g73^Wc(pi< J: buIB 
f*£E->'J>^BufB*ftfeJ:tfSiJgB7^X;WcJl^-r'5 

c t*¥mt?zm#m 1 -sovm** 1 *icta«© 

;l/v'3^;l/CD-9-7 > -~\>>'3 x> 
[11**7] MEyy^i«$©«:i*^#frP>&tK 

£^®t-f sis** 1 ~6©^-rn^ 1 staBUS©*^ 

-/Uv'S^L'CO-y-X^Vv's > 0 40 
[00 01] 

[0 0 0 2] 

[!iE*©&ffi] ififp, *^-;PS/3^M| % ZJ^rm 

gtf&So MAfcflmiee 2- 1 10509 

^WfiW 7- 1 3 2 7 2 3 tfHift 1 7 * 50 



firm 2000-233620 
2 

xn^p^c+rx^y^syiMi^lStffcgBAW^ 
[0 0 0 3] ^^BBB 6 2- 1 1 0 5 0 9^«E«O{6 

l£-A©**±gte*{*:©**;&*©Srt£» 

iisufctrv-cis^-ra, *lt, fe&©}[j&Ei/y;/:?" 

©#hA^£$9£:frLT3§il-f 5£<t*>fc, ErtWS 
#*rt-LT7*aAU--*fc»«£U E^S3H#i:7* 
iAl/-^<D W© SK* 7* ai»l/-? UK© Jjitft^ffF 

LTiftES/ 'J y #\t7*o. A U-^fCji ^ 

Eti/v y#s\t.ffit\&&mmtffimtZo 

[00 0 4] gfc, W7- 1 3 2 7 2 3^4MS3E* 
©SBtc<£3£> *&©*££ lM<D'tiiFEi/Vy#<Di/ 
U y??*-7 r <D±^ fe<t t/7 ^x/i/oq^v'ij y 
^n«y KOTiS^ti^ntry^-rs^fcfetc, 7? 

*lt\ mi£*yvy?<o$hi±m*mzftLT7*a. 

[0 0 0 5] 

fflBS6 2 - 1 1 0 5 0 9^f8ffittOSBfctt*©J: o 

*rajB*^«o rnwtr ? zjitz^yicz 
<D7i<-*yymwiao^x, &#t7tx)ucm&fi 

e>©^JS^#^LTkfy@©*^ 

^x;l/©*^(cWr5^Si«r$iJffi-r5^lfi!ci:^oTi/^ 
fcfe, 7^x;l/©±T»)(c#oTtr>'*'i±T^(6l(i:Ji®) 

6ns»lE'> 'J y^JKffiffl"J©*©*®I^T'fe5 fcii), 

[0 0 0 6] ±IBfif^¥7-l 3 2 7 2 3^fg 

fB«c©SSti, ff*©fflE>";>^i:y >^^tCJ:oT 
*#fc7^x;l/*j»gLrt''Sfc«>, *{*©SMfcWL 



(3) 

3 

?<D*m&it<s mmictttzfa vtwm-z^ti 

[0 0 0 7] *%W<DmiZ. ±®LrcmM&ZM&: 

?Z>CtlC$>%> 0 
[0 0 0 8] 

~5zmMLxm,w?z>o 10 

(1) tmrn 1 vmm. mmwmmvibftrzTt 
7Ji 1 tt>-j5tm&8 iK^nznmm-zn 

rc$il£is Vy?2t, £ (Dl&Eis U y$>"(DNiW. 2 b , 2 
cfC$D 5 a, 5 b. 6 aZfrLTmW$ftrcT**h\s 

-*7££wu 'PK^t^mimms.i'Vyfzt 

7*a.LU-$7K£>)y^yi/3ymm*%&2& 

£ft£ 0 LT, »E>";y^2%$#8 7«D^ffliJ(C 

^ti^'nSBH-f 3 8 7 £7^7JH 

•J >^ 4 T«LT$i* 8 7 <9fc&^ft«u«£JJpfiiJ 20 

( 2 ) f»5f<« 2 (ommt, tyts. < <t t m& 8 7 & xs 

9 2 <»Wmmfi faco$ 0 iW^M J; t) /Jn£ < Lfc t><0 

(3) mimz<D%m\z, m^yvy9zi)K *>vy 

9=5- a - 7co«B£|i P5M&£ ftfr £ mi) oJf£tc$& c 
ty-ttcois 9 ttttsw* 3 £/r UT$i* 8 7 \zw&n n& 

£>COT&£ 0 30 

(4) |f*«4CDfgB^ti v J/iJ>^ a -^SM 
ftOffllJffi(C^n^*n^g|52 t£WU &2gjgg|5 2 tit 

® 0 tttfgw 3 coffins 3 a {cmifipi^fcjf ii^n-s t> 

c07?£§ o 

(5) as#«5oaWfi, «t)f*ttWtt3^, /v* 
£n3*><0T-£5 o 

(6) 8»#E6©f6Wtt, -*fO}*Ei"jy^20S 
ct-5fC, )4Ev/'jy^'2^$i*8 7*5«ktf7*X/H C 40 

(7) w*«7oawtt, u>^4*<«»©s«asH' 

4a~4fH40, cn^O««a6B4 a~4 f «jK 
[0 0 0 9]%^ *f$W<D®f$.ZMW?5±imm* 

[0 0 10] 

[fg^cOSlSScoffi^] «T\ HiB%*!!8LT*«W©* 50 



2 00 0-233620 

4 

**-r-;I/^a^l/OlliBBI (-SWriBBI) T*&3 0 0 
UcjjVfJ: 5 ic, -;!/-> a '•OWi, TgP^fTl*8 l 

a8@ss8 2^LrTgi5^fT^8 1 (D±mcmm 

fo8 3 {£7—2*8 4 A % 7— 2*8 4 B, ;^7h8 4 
7*-y5M7 £JI*k^8 5 ttfmtfbtl, M 

V>So T»iifffr8 Uctt, ->t->71/-A8 7 (JW 

7U-A£»¥.£) fc x ^TfflOfflfft-^8 8. h 
7>X57^ay8 9, ^D^7^t7 h 9 Ofc.fctf* 

*B7^^W, l , *fl'LT$M'ir9 1 iCfcMZtlZo 
7U-A8 7ttSSl}gP^^y<y FRt&8 7 a£ 
Wl7tVS„ *HSS^SlT'(i, \m\V>T 9 7fr V \t 
7U-2*8 7£Mg@££n, BUflJ©7*X7H I4WT 
Oj;9§W/'i/3 yjS«^LT71/-^8 7 fCjg 

[ooi i] 02 (i, *»w^aiffl«n**>r-;i/^3 

^;l/COIEffiH (iltD^SAI) 03fi02cO 

^ii a 0 (ij®^e>mfcia) , H4ti02o^Bia 

T7U-A8 7*iJ;a : 7^7;H « 2 ^SIHT'^f 0 H 
2, 3{C^-fJ:d^, 71/-A8 7©^feiJffi(c« > hu 
»tc«iaUTKB*nfc-*f©7 > vyy h 3 h 5 

i fcio^n^ft^sgsftTi/^o ^^^^-y h 3^± 

3 atCti}*£E'>U >^"2<D>"; >^a-7cO±MJffl 

h 3«y-y^tTy5 2fcJ:oT7U-A8 7tc^f 
Sffi»)f*ttfflil^»3£*n, cnt«koT, 7 7 ^7h 
3 £0HangP3 alc:fett5}SbEES"Jy^2 0£fi»2 t CO 

w©7^y h 3 -em&i/v y$z *«Kfr*^rs* h 

7-*>Si:nf*o ^Xh^D-y K2 a©5t4St±tfy9 

SJ)W«!lfcfeV^T&fi-»«D»ffiS/ U 2 CO 
IUI2 Ltf/\©**«, r*to-S, lf7hyu>yF2a 
©ftW^fi^lfllil-ffliJ^lRl < i a tcrSEi/ "J > 9z it® 

[00 l 2] 02, 4 (c^-Tcfc 7U-A87©£ 

y^-5-<yi l±) itvyt 4x*w&-$nT^z 0 u 

>^4(i, W«tC«BIUTlEIISnfe±«4 a t. =t<D 

it4a co7^x;mijco^ijffl(c^n^n^$n/cffi 



(4) 



2000-233620 



3S«4 bt, ±«4 a<Dftmwicffim*®m-$nrc3®. 

<D{flJ1£4 c~4et ±l4a C9$f*7 U-A 8 7 fflcD 
«BBi£8£;£ftfcvW7*4 f frfcftD, iJ«4 c~4 e 
£/U74 f KJ:!), tf^^OBffiSBfcJBiaLT^ 
£> 0 71/-A8 7fcfiiMR8 7 bfc&E8 7 b£AW 

^4 f ©ttfiEttmasftT^ftjpnstt&ft. *©is 

4eD$ytfttg|5|* 1 a*We>n, *n*i*&J:5fc± 10 

u tr > 9 4 l t iHiRjBjtgtc mmt tlT I >3 . 

[00 13] C©J:dfc:7U-.k8 7 fc'J 4fc«fctf 
7*X;H fcy y^fc^WPtitryilS^rscfc"^ 
0 2fc^-f «fc5{c> tf>9 3%^{ctTU>'^4«^ 
91©SP < U tTX h y P >y F 2 a <DffftO«HrtT 
7l^-A8 7(cWbT7^X;l/H4±(C±Tf!l-r5o £ 
fc> W^fCfcoTfctlfX hyp-y K2 a ©faifilOiBBrt 
T*kfy9 4&SjSfcUT7^X/HttaiW-* 0 £©i§ 

fU-fA f ©fflg 7U- h 8 7O-^C0tij«8 7 20 
b.&«8 7 b©fflffifc©ffl©fiai>&^4*!g (ia4£>§K 

^i>m cm 4 <Dm&& l ziosif&im) Awy y y 
^2©iRof*fta5io^j:0/h*<asj:5> yy*4 

^2f«4< 'J y* 4 ^LT7^X;I/ 1 (ceil 

coo 1 4] 05«, *nm<DBmic%t>2>vx'<yi/ 30 

Jn*T*HS18«£fctfX^y*y3yoy*fl^fc;&*i 
LT^S, B5fCgrrj:3fc, 7*xAU-*7ti7j[p) 
«M8i:t^-i/'3^>H 1 , *J;tfjftjE/^n 
2*ftLT*f y}iffigl 3fc&M£;ftT 

ff'^ny h9Jg5#l htf~h 1 2 ati« 

KWtft^Pl 4 tUyt/W7l 5*MT/Vn? 40 
JBEiS 1 6fcl&ft;£ftTV5o D'^/^l 5 tttl£g 

T *©ffiH «J 9 ft*. £> ft, y-hU77U^-8 6 A< 
»Bfc*&HfcaWfr*n*fc{M (Y) fc, p-y^iBK}* 

ft^nstfiB (p) two^ens, ttfig$i&#i 
4 'imtzmmnn i tctoTtoyu/'C f i 4 

atfa0teft5fc{MI (a) fc, VU/VK 1 4 aA<$ 

[0 0 15] D7^/^l/7l 5i:«K«fft# 1 4A^tfe 
KfeB (p) i:«0Mf>n5t> 50 



# 1 2 £D/W nyh*-M2a fcfi/ V a >y hWESi 

&#i 2ti&g (d) tc^jy^K.?,n5o cntccfco 
stu »iS*jtf<-rsasE*wr*fc!a:s. p-y* 

/Vl/7* 1 5 £ WK9J»# 1 4 ©'>& < i: t-^t 
Of) t«t)»^6n«fc, iiiJ±^U7hWi 2 
cd/Up-v K-tf-M 2 a&^y^fcSiisn, rSE/S 

^D7hwi zmm on fastis, c 

[0 0 16] 7*aAl/-*7fC&«£ft5SI&6ICl4 
ffi«Al<D«D6 atf, -^Oi/'J >^7D7 * 3 

ft?nmm?z> ! g®,5iammA2(Dmr> 5 aA^n^f 
tusit&n. cneotao 5 a, 6 afctt'>4<fcfcAi 

>A2©B9#A^£bT^3 0 LfcA^oT, v"J^2 
A«LreSS5rttCjftE^AW$n5^, x-<DEr* 
ttRfJ 5 a, 6 a£/fLT7*xAU-£7{cgE£ 

fC^<Dyyy^2tC^$n5o CO*&, 
U-*7f±±k:lii|i&KiR-rstfte!:LT«lfl6L, ffita 
ttt LTO^D 5 a, 6 att±fcfi»%SE£rrS$fV^ 

i^bTil^-rSo cneotfte^^y^owtttt, 7+ 

aAU-* 7 tttAJnft^ffiJfRO 5 a. 6 a CDS 
[0 0 17] S»5fi'>y>^Dy^3rt-ezi^fC^ 

e^n, -75i«/vp>y hfxy^i 7^/i-tryy 

y^2 0Jl?hAS2bfcgSK$n, ft!!^{iffi«A3 « 
Al) ©S5y 5bWD7 h^x-y^#l 7%/VLT 

hf-x<y^#l 7 0AYD7h4?-mfW#l 8 

^u/^D7 FrSEMi 6(cjg^$nTfcy, «ot 

8©3J&fc«koT/WP'y hf-x>y^7#l 7C0 

K»*^w«n«o 1 8f* % »iS-ra««M 

^ncckoT^cDvuy-r f 1 8aW^n§2:&§ 

(P) tc, Vby^Fl 8a«fn§^fil (Y) 

[0 0 18] *^«^#1 8 AMifi (P) C«J0«A6 
nst, /^P>y FfflEigl 6A^©EWAV^p>y h 

(tcfcoT, ;UD7bfi77#l 7tt#*SBB]5fc#i: 
LTtitIL, ^20M2 b. 2 c*60E» 

©IMWRTHBk** (7707^1) o *fe> 
t*>AM2 bi:P-y KS2 c OE^OSiinti^y 5 b 
tc«fcoT«IW«n, T£fr-5> i^O 5 btiitcJill)^^ 

(f) tc«y^x.p>ni»i:, /Wn7hiEill 6A^6 

x-y^#l 7&a7#Of-x-y^#i;LTlitgU #'>y 
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V#2<0timz b, 2 c)b^©I«OWM?tl5 

[0 0 l 9] B6t4, US l ©3l%<0}gfigfc:ffifc&¥ffiH 
SISHO««IhIKHt?*So H6E* , r«k5fc, «M0 
»ttj£?T, KH, fWKOfre-Ft*»iSUTT«jfi2 1 
T, P&£2 1 P, W»^S2 1 V\ray&*.5>n5yU 
-*Xi'-y^2 1 fc, 3$kS8 5frP>(DimaoT$ 

Mmmzmi}tz>Bmmm^v3-2 2 1, mm 3 

'JU-2 4. 2 5. 2 6£lC&?TV\s-mS&*mF& 
U £©'J U— @iSJC«fc-3T««^l8l^ 1 4, 1 8©V 10 
U/^Kl 4 a. 1 8 as mm7\s-*M®m<DVl'S 

-< k 2 7 teJ:tffw^u-+fWifflov uy^r f 2 8^\ 
©wmis^ 1 ©#^# ^n^nftj^ns,, 

CO 0 2 0] 06;&§¥xE-f 7U-+X^7f2 1 
©&5I85j£ 2 1 s imm 2 3 fc, T*jft 2 1 T 14 'J U- 
2 4 CD a 2 4atUb-2 5©P-iyi/2 5 c t^M 
•7\s-*Mffim<DVl>S'( F2 7t, W}g£2 lWtiU 
U-2 60n^;l/2 6 c fctt*:7l/-*fHWf©y Uy 

-r F2 sK^n^nsastu ps^2 1 pimi&zti 
ftnyu-+ft»ffl^vuy^F2 8# 
-*rmm<Dv\'S>f F2 7£«24rrii*7u-* 

tffMWS. 7U-*X^-y?-2 1^P»jS2 1 PfflfJ'N 

7«?ntfi$7'b-+tfHt§„ amy 

U-*, e$7U-*«M)ft]©&©T-;&y, ^©0^4 

[0 0 2 1] «ft«J&#l 8©yuy-f Fl 8af4Ul/ 
-2 4©ttil}g,£2 4 s(c s y U-2 4©blfj&2 4 b 30 
{4'J U-2 6©ag£2 6 afC, UU-2 6©«iH££ 
2 6s (4«K 2 3 fc* n^njSSBE* ft> 'J U- 2 6 © b 
SjS2 6b{4Mtt*ftT^So «K«J«#1 4© 

V Uy-Y F 1 4 a t4*i«il|SXl' 7^2 2 fc, 
X-T -y f - 2 2 tt «J 2 5 <0 a ftjS 2 5 a fc, >J U-2 

5<o«aa^2 5 s{4*M2 3tc*n^n««s«n, u 

U-2 5©bjg,62 5 bliI)RjntV^= Lfctfo 
T> yU-^X-T-yf-2 ltfP&£2 1 PfllJfc3W4W 
«j£2 1 WUKfflOSM.&nSfcU U-2 5#a&£2 
5 aflH\«0«A6tl, CO«ffi^$»9IS^yf-2 40 
2A^V«n5fc, lI«H!Wl4 0yi//4'Kl4a 

«*M2 3i:SM$nTasK^n5o yu-*x 
-r-y^2 i^p«jS2 i pfljfc«jo»A6n, miSii^s 
^>yf-2 2*^y*n*i:, yu-2 4*5 c ktf l JU- 

2 6 tf^n^n b 2 4 b «34: a 2 6 a «C 
^t>^x.5»n, WKWtftftl 80VU/-rKl 8 att* 
3R2 3£&iBt£tlT®8&£n£o t&£>%, E**-F 

saaw t t i/ ^nawGi 8 ommc so 
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m&ffnimtftZc 7U-*;W-y^2 ltfT 

&&2 nmicWV®Z.t>tl%ts yu-2 4tta«£ 
2 4 aMDMSh, WmWkftl 8©yi//-TF 

1 8att«g2 3tSfasnrja«K*tiSo cntck 

co o 2 2] ^i/>T, *2m<mwac0kt>&vx'<yi/ 
( i ) z&fr^- F 

^7^6- K£43^T& 06 «fc a fc7u-*x^ 

ot, f^3S^u-+ffiiffl©yuy^K2 8*^««n 
Tftli7U-*tf»|&2ns e¥7U-*ft? 

bmbov uy -y f 2 7 »i?nta$7'i/-*^ii 
^ti§„ $fc, y u-2 5©a^;i/2 5 c^jim$nr 

'J U-2 5ttbg?jS2 5 bflK9J?)SW.e>n, CttfcJ: 
ot, 1 4©VUy-f Kl 4a^OlllBtf«l 

^ntVU/Y F 1 4 attfBKSn, *«t«Jft#l 4 
fctffig C-f) 2 6^ 'Jl/-2 6©3^1/2 6 

c 'MOIUI&fttWWSftT y U- 2 6 f4 aM 2 6 a 
^JD^^.e>n§^fct.fc^ 'J U-2 4©n^/l/2 4 c\ 
O0K*^W*nr 'J U- 2 4 tt a SjS 2 4 a ffi^W 0 

vwy f i 8 a ttaiK^ tirnmm&n 1 

8(4fiB (P) ^J5:5o ^*5, jfefft-KtfettSVU 

y-r F 1 4 a <0JH«L **tfy uy-r f i 8 a 

ti, »KMSX-ryf-2 20fiM^i:J4*lll«-e** 0 
[0 0 2 3] H5©ttEE|llBfc43^T\ HU^Ufc^^fC 

y uy f 1 4 a i 4 {4{iH 

(c«y^K.?>n, K/Un7h«#i 2©/^ 

-Tn<y F#-F 1 2 ati^yytciliiSft&o ^tltcj; 

ot, 2imm (^) tc^os! 

A6n, 73lRl^&#8©P#-M4#y*fC)ijI2:ft 

§o s/c> fij3S t 9tc y uy^ f 1 8 atfHuKsn 
8«fi« (p) (c^tji^e^ 

p-y hrSHM 1 6frP>©EEtobVVP'y h^x'yy^p 1 

§i/y>^*2©^hAS2 b£p-y FM2 c, *3«fct>*7 
+ ai»l/~? 7 HT*©ffifft©#il!ltf 

V->3yjSl^»^ns 0 *4b\ Mr Ftc43i/>T 
J4> ^Tl«0«lSi#8t4tp3lffiBfc«D«i*6nTi3»), ^ 
»W^-8 af47U-A8 7©T»C»^5nTV^*© 
ritfi«t»KW*U/^-8 a*'l*ttsn«ctli4<, 73 

ini^#8^e.©JEE}S©}3Stb{4iiit^nSo o$y v ^ 

CO 0 2 4] CWi^ajctfTt— KfCfel/^T, tWAtff^ 

i)*^-f-V9 l,7yx;H^LTtf7.hyp-y F2 
atcA^^nSt, iSEffl!j©'>yy^2 (iRHLTlr^S 
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x<D*/vy?) frz<DK.m (iiw^Ett) <D~m$m 

5 a, 6 a^bTT+aAU-^yx^iU 7* 
7*aAU-£7&e7Fyp-y F2 a©»^KiR-T 

6 aimw>cD&mtt®,mt?>?y^tLr®&L, m 
m^^&Eyvyfztfx f-p-^uc< <*oti 
stt^ti*nt-§o c<D£o%;i±% i <D&mzfto*yvy? 

Ti^fc&iSSlU jfcfT't'K:*^^ ltfSSffifrP.^ 

finals ns <D£ift±-f s o 

[0 0 2 5] 3:7c, {tSUWOlljIMrB^ SSffl^HO 
fC^fg^^/U^Bij^Xhyp-y H2 aKA/7$ 
ns t s MEM<D y vy?2fre> tismms Vy?2^ 

tstto immEm im&ztu &yvy?2<DKti 
i<Dmm&zmL<uw?5£ttf?%, {mm 

y 'J y ^ 2 rt<o x h y 2 P tflw f t worn 
(w=f) LfeffigT-yuy^atHt-fSo a*, c 

tfXh>2 ptcftfflf§^jFt±, #SFAM2$J 
©tfXh>2 pOSEffifcfcSl, P-y cfllOtr 
*F>2 pCD§Effl»£S2, i"J>ir2rt©EMP 
i:-f5^ F = Px (S1-S2) ^*^ 0 
[0 0 2 6] CCT\ 7^X;Hl:JttS7U-A8 7 

•5 tc. 71—A8 7©tfi>i8 7 L £7 ? Xfo 1 (Dfyfo 

m i l #-8rr § j: ? k mm yv y ¥ 2 oiRna^-t >y 
2^H5aa-rst, 07 (a) icjjkt&sic, ^y9 3£ 

Sj&fcLT'J>*4tt@l!lU 71/-A8 7©tp/L^8 
7 L{i7^7,;Hcc»t"^l LctD^iJfc-fn^o JMK 

mEyvy?2mmt%t, mi (b) fc^-r«k^ 

71/-A8 7©cp/L^8 7 LJ17^X;H 0*^49 
1 LiOfcflJfCfnS,, CO«fc5fc:7U-A8 7©f/& 
18 8 7 L 7 * Xyl/ 1 QipiDtt 1 L **fnfc*£* 7 U 
-A 8 7©fl|jBfciftE">y y£*2 £tft£i&?Zt>\ 0 2 
fc*f «fc 9 SJWttHTttEy U y 2* 2 (±^<Dtt^ 2 

71/-A8 7©«ijgoi;fflEi/'Jy^2i:©E^{i^ih$ 

ft£o 

[0 0 2 7] (2) K**-K 

s**- Ktefc^-ni, m 6 fc^-Tck 9 (c7u-^x-r 

•yf-2 l#PJg£2 1 P 18^0 6ns. CttfcJ: 
oT, K*7Lx-+^ffl<DVU7^K2 7 tft3§7U 
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-*f^»ffloyuy>i'K2 8{ii:*.fcfH«*n, Sfli7 

Wftftl 4 0VU7-T K 1 4 atfifiJKSnSfcfcfcfc, 
U U-2 4<DP-r;U2 4 c\0|a|IS*^W*nTU U- 
2 4tfa&£2 4 aH'\ttt>**.StU Wi#18 

F 1 8a*W?tl§o 
[0 0 2 8] H5tC7jrf VW^ F 1 4 a, 1 

8 amnrnztiztmiMWini 4, 1 s^fefcftB 
10 00 tenuis*. e>ns„ cntcfcoT, w/^D7 
2^fia c-r) en, 

8C0P^-Fti^y^^3iii?nstttfc, /^P-y 
hf-xy*#l 7©/^D7hii?-h'\CEa(D«tS(i 
ffih*n, /WP7hfx-y^l7lifi7^i:4 
■3tS>"Jy^2©il2b, 2 cfrecDEte©&ffij& 

«it£ns 0 

[0 0 2 9] C<0*K©«»"ett, ®fflfS7£>yf-* 

yh8 4©a®{c<feoTW^mg©iH?fiS{ciiifr 

2 l#Pj&£2 1 PiJ^t)^^P.n§OT\ OU-Z 
5, 2 603^2 5 c, 2 6 c imMZ ft? V U— 2 
5, 2 6ti^n ; ?nag^2 5 a, 2 6alh«01i?i 
ns D C<IT% *iBfSifi*fT435i:LT*K«BXi''y 

f-2 2/j^y (is) «n5i:«a«ft#i 4©vL/7-r 

F 1 4 aAHSMKSnSfcfcfcfc:, UU-24©3-f/l/2 
4 cA^Jl«?nT'J U—2 4*«bft^2 4 bflKWOIft 
A6n, WMWWlft 1 8 F 1 8 a»i?n 

30 [003 o] 0 5fc^f <fc5fc, yuy-c F 1 4 a, 1 
8aa<©K£n3fc«KW»*M 4, 1 8tt£$>lc{m 
(P) K«t)«A6n*. Sfc. *SHS£%fT3«£te 
tty-FP-y^ 6^P-y^jSftL, p>y^A;l/ 

71 5«rfig (p) K«t)«i*So cnfCfcoT, >u 
P -y F MEM 1 6 ** 6 ©EtttiffiE; W n -y h 1 
2©/Wny F#-M 2 a^Mfn, i&^a 7 
F«»#l 2fcMAB (p) tc^^^^ens^iittc^ 
/Way FfflEM 1 6^50£Eitt/WD«y h^x>y ^7 

40 7^17tt|l!»^t*n5. 

[00 3 1] CCLTN tWAtf'>'Jy^2%ff®S-l*S« 

EtiitfftfaW&ft 8 %ftLT& : y u y ^ 2 ©rfts 2 b , 
2 c{c*n-fn«t&«n» cma^t, tfxFy2p 

(cftffltSTjF (#?l7?[fi]©77) ti**<ftoT'>'jy 

50 (ommz b, 2 c*^oE«j*^y^^«j«i#8*^ 
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m t %> ti F ififrt < & "3 T f U > 2" 2 tfiRffi U 
fcBI»r*fctt*l"*-8 a*»ffUTSlRl««#8* 

fig (p) fc«D«*.3o 
[0 0 3 2] (3) fRSSt-F 

2 1 wnifcwosiA&nSo cnfCcfcoT, fttt^u- 

5 c tvf U U- 2 5tta&S2 5 a^K 

9jy$;te>ns 6©3-r;i/*ni*s 

nTUU-2 6fib»^2 6bflJ'\«»)»*6nS. L 

fts 'J u— 2 4 ;i/2 4 c^as? nrfeWK^ 

ft 1 8©y F 1 8 a {i®«Sti-$\ 1 
1 7ttf-xv*#f:LTfllterSo UitHHHxy-y^ 

2*^T^->»ff?n5i:*a«j»#i 4©yyyy 
f 1 4 a mmw®ft 1 4 t±feg (n) icw 

h 1 h#-n 2 aiazmmmmzti 
■f, siRiw«i#8©p*-K4*>^fciiii$ns. c 

ISfiBU *OT3|6l^#8 a<DP^-h*^y^7i:affl 
£ftS<Ii:T% #>"J^?*20iftl2b,2c!b^Off 

[0 0 3 3] fl*&-FTI4/Vrny hfflffijgl 6fr£ 
©JBEJSlin<y^M;l<y l 5^LT/^D7 h^WTA 

$ nr i >s <dt\ y y y y 2 a x h a - y $ n-f wj ft 

(IBBiJfi*) fi7*aAU-*7f«:iaiR^nS 

(Bfl^73[p]©M) ^ttffyjy^2©Hij^ip] 

©IROWtfiaS (fffl&£Gl©#*) «feO/hS<HSUfc 
©T\ 7^-y^yyh8 4^P.©HU^73l^]©^«tt l Jy 
* 4 tcfiil^n, fhEE*s y y#2 \amW5fa<offiW& 

imt%\,\ z<omm, m&i/vy#2tmmznzo 

c©*&, ijy^4^;-^xi«^u £££±$4 

a ©ftffljfcjfftffi 4 b £H;L/c©T\ U y * 4 ©fttffilj 
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[0 0 3 4] £©J:?fc*^SfB©JgiS{c,fc5£ N 
W©J*EE'>U y**2 £—D<DV y>7 A\Z&iX7V-h 
8 7 £7<?7,)ll*m&Lfc(DX\ ^W©7^X;H 
fr&©«**!RiKU 7W A 8 7KttL7yX/H f* 

iE->'Jy^20n7 F§2 c fcjJ?hA£2 bfc&D 5 
a, 5 b, 6 a£/)-LT7*aAy-y 7fcJIjILfc© 

io x\ ftjjiy u yy"2 ©#ffif$©y a vt%%mmw.t 
[0 0 3 5] £e>(c, »£Eyjy^25:F7-^-yiCtc 

<fc-3T£f#Lfc©T% v"Jy^a-70ii (03© 
TL) Sr^tSCfctfT't, *©IS*, 5"jy^a 
-7£«eIhH*8 3 fc©lfflKM««#«fc LT©&flJX^ 

y^'2 t -y h 3 L/c©7\ ^J^tf m 8 {c^ 
•Ti^fcyy y^a-y©^g|52 tfctfys 3^}f 

h3£j»g-r5*f yKifr^ sa^[Ri©fiwL*)@< 
■rsct^T-ts (wl<wl") o $e>tc y-y^tr 

y5 2tioT77^7 h 3©teB$i6£Lfc©T\ X 
7^7h3 ©MP® 3 a fC&tt 5 y U y 2" 2 ©&gffi 2 

ffiyyy^"2©tt^2 L*'^<D^&wtLrc<DX\ yy 
y ^* 2 ©#tt«r t tsit s y y y ^ 2 i: 7 A 8 7 h © 

[0 0 3 6] W±©H)5S©mii:al*«i:©^f6fcfc^ 

30 t> y^^-y hatfjRBtttfasttfcfljs-rs. 

[0 0 3 7] 

(1) »««ii©awti:«fcntf, fiffyyy^*<*© 
fctc, y ytxmw£7?x;izmmLrc<Dx\ mn 

i^©7^x;l/^6©if**i»iRU, $<*{t^L7yx;l/ 

( 2 ) tmm 2 ©fgH^t j;n{f , < 1 1, y y y ©$ 
40 Mt5^73 ft©® o #ft^M^any y y ^©*mm^?3 

|6]©J&ytttfi, v M<fcy/h£< Lfc©T% $Shu^73(S]© 

(3) w««3©fiWK«fcntf, MEyyyy*©yyy 
y>a-y©dijffi^^ y f*»as*t*^ triHiSjni^fc^ 
jftfc©T% y , jyy*^a-y©3>fi^5s<-r5cifc^ 
•et, isvy#?3.-7tM®#t(DmicffiVtmzm£ 

(4) w«Si4©i8Wfj:±ntf, yyy^a-y©fiij 
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(5) m#.m5(ommcM£. mmwttzsv? 
mK>m^mm%.&<uwzft%cttK<o, mi±y 

(e) m^meommcxtni. mi±*yvy-?<D&tt 

(7) imm7<Dmnic&ni£, vy?*$>y?xnm 
[0ffi©gWi&iBiiJ3] 

[®2] *m*<o%m<ofcm\mt>2>yr^yi/nyiz 

0) o 20 

[03] *mn<Dmm<DBmimt>z>v^yy3y<D* 
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*$M0 (0 2©£*IA0) o 

[04] ^m^mmmmici^^^y^ay^ 

feMfrtbfltcm (0 2CD^1B0) o 

[05] *mn<DnM<vBmic%frz-vz^y>< a y(D 

[06] *f8B^©^SEO}g®(C^^5+>-7.^y>'3>© 

«MlHlSS0o 

[07] *mmnM<DBMic&fr%-yx^y : yay<D 
[08] KmmnfacDBWkicfcfrzvz^yisayo) 

2 b 2 c D7h'i 
2L il 2 t £i£g|5 

3 77^7 h 3 a PlPg|S 

4 0 y? 4a ±« 
4b W&tii 4c~4e 

4f 5 a, 5 b, 6 a 

7 8 7 v'+i/^U-A 
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